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ABSTRACT Citrobacter freundii is a pathogen associated with antibiotic resistance
and severe infections in humans. Here, we report the draft genome sequence of C.
freundii strain UFMG-H9, an isolate from urine from a healthy Gyr heifer.
Citrobacter freundii is a known human pathogen highly associated with the occur-rence of bacteremia and antibiotic resistance (1). This species has been reported as
a contaminant of wastewater (2) and food of animal origin such as milk and cheese (3).
Strains of C. freundii have also been reported to cause urinary infections in humans (4).
Here, we report the draft genome sequence of C. freundii strain UFMG-H9, isolated from
urine from a healthy heifer belonging to a Gyr herd pure in origin, from the Agricultural
Research Company of Minas Gerais State (EPAMIG) in Brazil.
Samples were collected in May 2019, and the methodology was previously ap-
proved by the Ethics Committee in Animal Experimentation of the Universidade Federal
de Minas Gerais, Brazil (CEUA/UFMG; approval number 40/2019). All experiments were
performed in accordance with relevant guidelines. To collect the urine, the vulva of the
animal was washed with distilled water and soap, and then midstream urine was
collected using a 50-ml sterile tube. The urine was kept at –20°C until processing
(within 48 h). Aliquots of 2 ml were centrifuged. The supernatant was plated on
lysogeny broth (LB) agar plates and incubated at 37°C overnight. Single colonies
were picked, grown in LB at 37°C overnight, and then replated. This process of
plating and liquid culture was repeated 3 times in order to obtain pure colonies.
Following this, a single colony was inoculated in LB liquid medium and grown
overnight with shaking at 37°C. A 1-ml aliquot was centrifuged, and the pellet was
used for DNA extraction with the DNeasy UltraClean microbial kit (Qiagen, Hilden,
Germany) according to the manufacturer’s instruction. The DNA was quantified
using a Qubit fluorometer. The genus and species were determined prior to
whole-genome sequencing by sequencing the 16S rRNA gene sequence. Next, the
DNA was sent to the Microbial Genomic Sequencing Center (MiGS) at the University
of Pittsburgh for library preparation and whole-genome sequencing. Briefly, the
DNA was fragmented using an Illumina tagmentation enzyme, and indices were
attached using PCR. The genome sequencing was conducted using the NextSeq 550
platform. Sequencing produced 2,854,920 pairs of 150-bp reads that were trimmed
using Sickle v1.33 (https://github.com/najoshi/sickle). The genome was assembled
using SPAdes v3.13.0 with the “only-assembler” option for k values of 55, 77, 99, and
127 (5). Then, the genome coverage was calculated using BBMap v38.47 (https://
sourceforge.net/projects/bbmap/). Finally, the genome was annotated by the NCBI
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Prokaryotic Genome Annotation Pipeline (PGAP) v4.11 (6). Default parameters were
used for all software tools unless otherwise noted.
C. freundii strain UFMG-H9 is 4,744,381 bp long with a GC content of 50.77%. The
assembly includes 20 contigs with an N50 value of 525,854 bp, and the genome
coverage is 164. Annotation identified 4,315 coding genes and 75 tRNAs. Further
analysis of this strain can increase our understanding of the urogenital tract of this
species.
Data availability. This whole-genome sequencing (WGS) project has been depos-
ited in GenBank under accession number JAAVMN000000000. The raw reads can
be found in SRA under accession number SRR11455638. This sequencing is part of
BioProject accession number PRJNA615899.
REFERENCES
1. Liu L-H, Wang N-Y, Wu AY-J, Lin C-C, Lee C-M, Liu C-P. 2018. Citrobacter
freundii bacteremia: risk factors of mortality and prevalence of resistance
genes. J Microbiol Immunol Infect 51:565–572. https://doi.org/10.1016/j
.jmii.2016.08.016.
2. Sghaier S, Abbassi MS, Pascual A, Serrano L, Díaz-De-Alba P, Said MB,
Hassen B, Ibrahim C, Hassen A, López-Cerero L. 2019. Extended-spectrum
-lactamase-producing Enterobacteriaceae from animal origin and waste-
water in Tunisia: first detection of O25b-B23-CTX-M-27-ST131 Escherichia
coli and CTX-M-15/OXA-204-producing Citrobacter freundii from waste-
water. J Glob Antimicrob Resist 17:189 –194. https://doi.org/10.1016/j.jgar
.2019.01.002.
3. Maifreni M, Frigo F, Bartolomeoli I, Innocente N, Biasutti M, Marino M.
2013. Identification of the Enterobacteriaceae in Montasio cheese and
assessment of their amino acid decarboxylase activity. J Dairy Res 80:
122–127. https://doi.org/10.1017/S002202991200074X.
4. Jiménez-Guerra G, Borrego-Jiménez J, Gutiérrez-Soto B, Expósito-Ruiz M,
Navarro-Marí JM, Gutiérrez-Fernández J. 2020. Susceptibility evolution to
antibiotics of Enterobacter cloacae, Morganella morganii, Klebsiella aero-
genes and Citrobacter freundii involved in urinary tract infections: an
11-year epidemiological surveillance study. Enferm Infecc Microbiol Clin
38:166 –169. (In Spanish.) https://doi.org/10.1016/j.eimc.2019.07.010.
5. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS, Lesin
VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV, Vyahhi N,
Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new genome as-
sembly algorithm and its applications to single-cell sequencing. J Comput
Biol 19:455– 477. https://doi.org/10.1089/cmb.2012.0021.
6. Tatusova T, DiCuccio M, Badretdin A, Chetvernin V, Nawrocki EP, Zaslavsky L,
Lomsadze A, Pruitt KD, Borodovsky M, Ostell J. 2016. NCBI Prokaryotic
Genome Annotation Pipeline. Nucleic Acids Res 44:6614–6624. https://doi
.org/10.1093/nar/gkw569.
Giannattasio-Ferraz et al.
Volume 9 Issue 19 e00387-20 mra.asm.org 2
 on O
ctober 30, 2020 by guest
http://m
ra.asm
.org/
D
ow
nloaded from
 
